Cytochrome P450 mediated reactions studied in genetically engineered V79 Chinese hamster cells.
V79 Chinese hamster cells genetically engineered for stable expression of rat and human CYP have been shown to serve as analytical tools for studying metabolism related problems in toxicology and pharmacology. Here, the application of rat and human CYP1A1 and CYP1A2 is demonstrated for comparative studies on the oxidation of polycyclic aromatic hydrocarbons, such as phenanthrene, benz[a]anthracene, and benzo[a]pyrene. Live cells were cultivated for 2 days in the presence of these chemicals. Thereafter, the supernatant medium was checked for metabolites by gas chromatography and mass spectrometry. Marked cytochromes P450 and species dependent differences in the metabolite profiles were observed. Most important was the finding, that human cytochrome P450 1A1 almost exclusively oxidized benzo[a]pyrene in the 7,8,9,10-position, yielding the ultimate carcinogen 7,8-dihydroxy-9,10-epoxy-7,8,9, 10-tetrahydrobenzo[a]pyrene whereas the rat cytochrome P450 1A1 oxidized benzo[]pyrene in the 4,5-position and 7,8,9,10-position. The importance of this finding is underlined by results from cytotoxicity studies. Benzo[a]pyrene was twice as cytotoxic in the human cytochrome P450 1A1 than in the rat cytochrome P450 1A1 expressing V79 cells. Species and cytochrome P450 specific metabolite profiles were also observed for phenanthrene and benz[a]anthracene.